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(54) WHEEL ASSEMBLY OF MOBILE ROBOT

(57) The present invention relates to a mobile robot,
in which a wheel is mounted on a robot body in an ele-
vatable structure. The invention comprises: a gear box,
in which a driving gear that is driven by a driving motor
and a driven gear that is driven by said driving gear are
accommodated, which is rotatably installed in front and
rear directions of a robot body at a rotary shaft positioned
on one side thereof, and has a first fixing unit; a wheel
which is combined to a rotary shaft of said driven gear,
integrally rotates with said driven gear, and rises or falls
with respect to the robot body during rotation of said gear
box; and a pulling member which is fixed to a second
fixing unit, which has one end fixed to said first fixing unit
and the other end having a fixed position on said robot
body, and rotates said gear box in the downward direction
of said wheel from said robot body by pulling said first
fixing unit toward said second fixing unit.
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Description

[Technical Field]

[0001] The present invention relates to a wheel assem-
bly of a mobile robot, and more particularly, to a wheel
assembly mounted in a mobile robot in which a wheel is
mounted in a structure in which the wheel is movable up
and down with respect to a robot body.

[Background Art]

[0002] A mobile robot refers to a robot that may run
autonomously or by external control, and performs spe-
cific tasks, and there are a cleaning robot, a monitoring
robot, and the like in accordance with tasks to be per-
formed. The mobile robot generally has a function capa-
ble of autonomously performing assigned tasks, for ex-
ample, cleaning work or monitoring work.
[0003] When describing a cleaning mobile robot as an
example, the cleaning mobile robot autonomously moves
in a predetermined cleaning zone such as a house or an
office, and sucks dust or foreign substances. To this end,
in addition to a configuration of a general vacuum cleaner
that sucks dust or foreign substances, the mobile robot
includes a wheel assembly which allows a robot to run,
a plurality of sensing sensors which senses obstacles so
that the robot may run without colliding with various ob-
stacles in the cleaning zone, a battery which supplies
electric power, a microprocessor which controls the en-
tire apparatus, and the like.
[0004] The wheel assembly, which allows the mobile
robot to run, includes a wheel, and a power source such
as a driving motor that provides driving power to the
wheel. The wheel is rotated by driving power provided
from the power source such that the mobile robot may
move. However, the wheel is generally configured to be
rotated in a fixed state with respect to a robot body of the
mobile robot. However, the mobile robot does not run
only on a flat running surface, but may run on a non-
uniform running surface such as an uneven running sur-
face, may pass over an obstacle such as a threshold,
and may run on a slippery running surface.
[0005] When the mobile robot runs on an uneven run-
ning surface, because of the non-uniform running sur-
face, only the wheel positioned at one side comes into
contact with the running surface, but the wheel positioned
at the other side is positioned at a concavely depressed
region, and is not in contact with the running surface, and
as a result, the mobile robot is continuously rotated at
the same position about an axis that is defined by the
wheel that is not in contact with the running surface. That
is, there is a problem in that the mobile robot does not
move forward, but is continuously rotated at one position.
[0006] In addition, in a case in which the mobile robot
passes over an obstacle such as a threshold, when a
height of the obstacle is greater than a height by which
the wheel protrudes from the robot body, the wheel does

not come into contact with the running surface, and there-
by, a lower end of the robot body is caught by the obstacle
such that the mobile robot may not move forward or rear-
ward.
[0007] In addition, contact force of the wheel is de-
creased at a slippery running surface having a small fric-
tional force because frictional force, which acts between
the running surface and the wheel, is small, and thereby,
there are problems in that loss of driving power may oc-
cur, and the mobile robot may not run in an intended
direction.
[0008] In addition, since the wheel is mounted in a fixed
state with respect to the robot body, impact or vibration,
which occurs at the wheel from the running surface when
the mobile robot runs while passing over an obstacle such
as a threshold, or runs on an uneven running surface, is
transmitted as it is to the robot body. Components such
as sensors, which are sensitive to impact, are mounted
in the mobile robot, and the sensors and the like may be
abnormally operated due to vibration transmitted from
the wheel, such that malfunction of the mobile robot may
occur, and an operation of the mobile robot may stop in
a serious case.
[0009] In addition, there is a need for the wheel assem-
bly of the mobile robot that may be easily assembled
when the wheel assembly of the mobile robot is assem-
bled to the robot body of the mobile robot.

[Disclosure]

[Technical Problem]

[0010] The present invention has been made in an ef-
fort to resolve the aforementioned problems in the related
art, and an object of the present invention is to provide
a wheel assembly of a mobile robot in which all wheels
may be maintained in a contact state with a running sur-
face when the mobile robot passes over a non-uniform
running surface or an obstacle such as a threshold.
[0011] In addition, an object of the present invention is
to provide a wheel assembly of a mobile robot which may
smoothly run on a non-uniform or slippery running sur-
face without loss of driving power, and may smoothly
pass over an obstacle such as a threshold.
[0012] In addition, an object of the present invention is
to provide a wheel assembly of a mobile robot which may
attenuate impact or vibration transmitted from a wheel to
a robot body when the mobile robot passes over an ob-
stacle such as a threshold, or runs on an uneven running
surface.
[0013] In addition, an object of the present invention is
to provide a wheel assembly of a mobile robot which may
be easily mounted on a robot body of the mobile robot.

[Technical Solution]

[0014] In order to resolve the aforementioned prob-
lems, the present invention provides a wheel assembly
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of a mobile robot, including: a gear box which accommo-
dates a driving gear driven by a driving motor and a driven
gear driven by the driving gear, is installed to be rotatable
about a rotation shaft, which is provided at one side of
the gear box, in front and rear directions with respect to
a robot body, and has a first fixing part; a wheel which is
coupled to a rotary shaft of the driven gear so as to be
rotated integrally with the driven gear, and moved up or
down with respect to the robot body when the gear box
is rotated; and a pulling member which has one end fixed
to the first fixing part, and the other end fixed to a second
fixing part a position of which is fixed with respect to the
robot body, and pulls the first fixing part toward the sec-
ond fixing part side so as to rotate the gear box in a di-
rection in which the wheel is moved down with respect
to the robot body.
[0015] The pulling member may be a coil spring or a
flat spring.
[0016] It is preferable that at least a part of an outer
circumferential surface of the rotation shaft is circular,
and the rotation shaft is seated and supported on a ro-
tation shaft seating portion having a shape that matches
a shape of the outer circumferential surface of the rotation
shaft. In this case, it is preferable that the wheel assembly
of the mobile robot further includes a lower case which
accommodates at least a part of the gear box, and at
least a part of the wheel, has an opened upper portion,
and an opened portion of a lower surface where a route
through which the wheel is moved up and down exists,
and is coupled and fixed to the robot body, in which the
rotation shaft seating portion is provided at the lower
case, and the second fixing part is provided at the lower
case. Furthermore, it is preferable that the wheel assem-
bly of the mobile robot further includes an upper case
which is coupled to an upper portion of the lower case,
and forms an accommodating space which accommo-
dates at least a part of the gear box and at least a part
of the wheel. Here, it is preferable that the upper case
includes a rotation shaft cover which is provided at an
opposite side to the rotation shaft seating portion with
the rotation shaft interposed there between so as to pre-
vent the rotation shaft from being moved away from the
rotation shaft seating portion.
[0017] The rotation shaft may be hinge-coupled, and
in this case, the wheel assembly of the mobile robot may
further include a lower case which accommodates at
least a part of the gear box, and at least a part of the
wheel, has an opened upper portion, and an opened por-
tion of a lower surface where a route through which the
wheel is moved up and down exists, and is coupled and
fixed to the robot body, and the rotation shaft may be
hinge-coupled to the lower case.
[0018] Meanwhile, it is preferable that a protruding por-
tion, which is extended in a lateral direction, is provided
on the gear box, and the wheel assembly of the mobile
robot further includes a sensor which is a contact sensor
and comes into contact with the protruding portion. It is
preferable that the sensor is a micro switch, and is in-

serted into a sensor fixing part that is provided at the
lower case.

[Advantageous Effects]

[0019] According to the exemplary embodiment of the
present invention, a structure in which the wheel is mov-
able up and down with respect to the robot body is pro-
vided, and the wheel is configured to be pressed against
the running surface side by elastic force of an elastic
member such that all wheels may be maintained in a
contact state with the running surface when the mobile
robot passes over a non-uniform running surface or an
obstacle such as a threshold, and contact force is im-
proved such that the mobile robot may smoothly run on
a non-uniform or slippery running surface without loss of
driving power, and may smoothly pass over an obstacle
such as a threshold.
[0020] In addition, according to the exemplary embod-
iment of the present invention, the wheel is inserted into
the robot body when impact is applied to the wheel, and
the pulling member acts as resistance when the wheel
is inserted into the robot body such that impact occurring
at the wheel is attenuated, thereby preventing damage
and malfunction of various types of components that are
mounted in the mobile robot.
[0021] In addition, according to the exemplary embod-
iment of the present invention, the wheel assembly of the
mobile robot is configured as a single module, thereby
easily mounting the wheel assembly on the robot body
of the mobile robot.

[Description of Drawings]

[0022]

FIG. 1 is a perspective view of a wheel assembly of
a mobile robot according to an exemplary embodi-
ment of the present invention.
FIG. 2 is an exploded perspective view illustrating
an example in which the wheel assembly of the mo-
bile robot according to the exemplary embodiment
of the present invention is coupled to a robot body
of the mobile robot.
FIG. 3 is a perspective view illustrating an example
in which the wheel assembly of the mobile robot ac-
cording to the exemplary embodiment of the present
invention is coupled to the robot body of the mobile
robot.
FIG. 4 is an exploded perspective view when the
wheel assembly of the mobile robot according to the
exemplary embodiment of the present invention is
viewed in one direction.
FIG. 5 is an exploded perspective view when the
wheel assembly of FIG. 4 is viewed in another direc-
tion.
FIG. 6 is a perspective view illustrating a state in
which a wheel of the wheel assembly of the mobile
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robot according to the exemplary embodiment of the
present invention is moved up.
FIG. 7 is a perspective view illustrating a state in
which the wheel of the wheel assembly of the mobile
robot according to the exemplary embodiment of the
present invention is moved down.
FIG. 8 is a side view illustrating a state in which the
wheel of the wheel assembly of the mobile robot ac-
cording to the exemplary embodiment of the present
invention is moved up.
FIG. 9 is a side view illustrating a state in which the
wheel of the wheel assembly of the mobile robot ac-
cording to the exemplary embodiment of the present
invention is moved down.
FIG. 10 is a perspective view illustrating a bottom
portion of the mobile robot where the wheel assem-
bly of the mobile robot according to the exemplary
embodiment of the present invention is mounted.
FIG. 11A to 11C are views sequentially illustrating
an example in which the mobile robot having the
wheel assembly of the mobile robot according to the
exemplary embodiment of the present invention
passes over a threshold.

[Best Mode]

[0023] Hereinafter, an exemplary embodiment of the
present invention will be described in detail with refer-
ence to the accompanying drawings. First, when refer-
ence numerals refer to components of each drawing, it
is noted that although the same components are illus-
trated in different drawings, the same components are
referred to by the same reference numerals as possible.
In addition, in the description of the present invention,
the detailed descriptions of known related constitutions
or functions thereof may be omitted if they make the gist
of the present invention unclear.
[0024] FIG. 1 is a perspective view of a wheel assembly
of a mobile robot according to an exemplary embodiment
of the present invention, FIG. 2 is an exploded perspec-
tive view illustrating an example in which the wheel as-
sembly of the mobile robot according to the exemplary
embodiment of the present invention is coupled to a robot
body of the mobile robot, and FIG. 3 is a perspective view
illustrating an example in which the wheel assembly of
the mobile robot according to the exemplary embodiment
of the present invention is coupled to the robot body of
the mobile robot. Further, FIG. 4 is an exploded perspec-
tive view when the wheel assembly of the mobile robot
according to the exemplary embodiment of the present
invention is viewed in one direction, and FIG. 5 is an
exploded perspective view when the wheel assembly of
FIG. 4 is viewed in another direction. Further, FIG. 6 is
a perspective view illustrating a state in which a wheel
of the wheel assembly of the mobile robot according to
the exemplary embodiment of the present invention is
moved up, and FIG. 7 is a perspective view illustrating a
state in which the wheel of the wheel assembly of the

mobile robot according to the exemplary embodiment of
the present invention is moved down. Further, FIG. 8 is
a side view illustrating a state in which a wheel of the
wheel assembly of the mobile robot according to the ex-
emplary embodiment of the present invention is moved
up such that the wheel is maximally inserted into the robot
body, and FIG. 9 is a side view illustrating a state in which
the wheel of the wheel assembly of the mobile robot ac-
cording to the exemplary embodiment of the present in-
vention is moved down such that the wheel is maximally
withdrawn from the robot body. Further, FIG. 10 is a per-
spective view illustrating a bottom portion of the mobile
robot where the wheel assembly of the mobile robot ac-
cording to the exemplary embodiment of the present in-
vention is mounted, and FIG. 11A to 11C are views se-
quentially illustrating an example in which the mobile ro-
bot having the wheel assembly of the mobile robot ac-
cording to the exemplary embodiment of the present in-
vention passes over a threshold.
[0025] The wheel assembly of the mobile robot accord-
ing to the present invention (hereinafter, simply referred
to as ’wheel assembly’) may be operated after being in-
stalled in various mobile robots that run autonomously
or by the external control, and perform specific tasks.
Hereinafter, a configuration in which the wheel assembly
of the mobile robot according to the present invention is
installed in a cleaning mobile robot will be described as
an example.
[0026] A robot body 200 forms an external appearance
of a mobile robot, and has a plane shape that is approx-
imately circular. A battery 220 which supplies electric
power, a control unit (not illustrated) such as a micro-
processor which controls the entire apparatus, and the
like are installed on the robot body 200.
[0027] A wheel assembly 100 of the mobile robot ac-
cording to the exemplary embodiment of the present in-
vention is installed on a bottom surface of the robot body
200, and particularly, at least two wheel assemblies 100
are installed symmetrically on the basis of a center of the
robot body 200. According to the wheel assemblies 100
of the mobile robot, wheels 120 are rotated in a forward
or reverse direction by being supplied with electric power
from the battery 220 so as to allow the mobile robot to
run in the respective directions including front and rear
directions. In this case, the respective wheels 120 may
be independently driven by control of the control unit.
[0028] The wheel assembly 100 of the mobile robot
according to the exemplary embodiment of the present
invention includes a gear box 110, the wheel 120, a pull-
ing member 130, an upper case 140, a lower case 150,
and a sensor 160. The gear box 110 is installed to be
rotatable about a rotation shaft 112, which is provided at
one side of the gear box 110, in the front and rear direc-
tions with respect to the robot body 200, and has a first
fixing part 114. The wheel 120 is configured to be coupled
to the gear box 110 so as to be moved up or down with
respect to the robot body 200 when the gear box 110 is
rotated. The pulling member 130 has one end fixed to
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the first fixing part 114, and the other end fixed to the
second fixing part 154, and pulls the first fixing part 114
toward the second fixing part 154 side so as to rotate the
gear box 110. The upper case 140 and the lower case
150 are coupled to each other, and the lower case 150
is coupled to the robot body 200 such that the wheel
assembly 100 is coupled to the robot body 200. The sen-
sor 160 senses a state in which the gear box 110 is max-
imally rotated.
[0029] Reduction gears including a driving gear (not
illustrated), and a driven gear (not illustrated) are accom-
modated in the gear box 110. The driving gear is coupled
to a rotary shaft of a driving motor 170 so as to be driven
by the driving motor 170, and the wheel 120 is coupled
to a rotary shaft of the driven gear. A transmission gear
(not illustrated), which transmits driving power of the driv-
ing gear to the driven gear, may be further provided be-
tween the driving gear and the driven gear. The reduction
gears having the aforementioned configuration transmit
driving power of the driving motor 170 to the wheel 120.
In the present exemplary embodiment, a structure in
which the driving motor 170, which provides driving pow-
er for driving the wheel 120, is accommodated between
the upper case 140 and the lower case 150 so as to be
modularized integrally with the wheel assembly 100 in
order to modularize the wheel assembly 100 is illustrated,
but the driving motor 170 is not an essential constituent
element of the wheel assembly according to the present
invention, and a position where the driving motor 170 is
installed, and a structure in which the driving motor 170
is coupled to the wheel assembly 100 may be variously
changed as long as a structure may be provided to couple
the driving gear to the driving shaft of the driving motor
170.
[0030] The rotation shaft 112 is provided on an outer
circumferential surface of the gear box 110, and formed
integrally with the gear box 110. The rotation shaft 112
serves as a shaft in order to rotate the gear box 110 in
the front and rear directions of the robot body 200. The
gear box 110 is rotatably supported on the robot body
200 by the rotation shaft 112, and rotated about the ro-
tation shaft 112 within a range of a predetermined angle.
In the present exemplary embodiment, at least a part of
an outer circumferential surface of the rotation shaft 112
is circular, and the rotation shaft 112 is rotatably seated
on a rotation shaft seating portion 152 of the lower case
150 which will be described below. However, an instal-
lation structure and an installation position of the rotation
shaft 112 are not limited thereto, and the rotation shaft
112 may be installed at various positions and with various
structures in which the position of the rotation shaft 112
may be fixed with respect to the robot body 200, and the
gear box 110 may be supported to be rotatable in the
front and rear directions of the robot body 200. For ex-
ample, the rotation shaft 112 may be hinge-coupled to
the lower case 150, and the rotation shaft 112 may be
rotatably seated on or rotatably hinge-coupled to a pre-
determined position of the robot body 200 instead of the

lower case 150. However, in a case in which the rotation
shaft 112 is configured to be seated and supported on
the rotation shaft seating portion 152 like the present ex-
emplary embodiment, when the wheel assembly 100 is
assembled, the wheel assembly 100 is completed just
by fixing the pulling member 130 in a state in which the
gear box 110 to which the wheel 120 is attached is placed
on the lower case 150, and coupling the upper case 140
to the lower case 150, and thereby, there is an effect in
that assembly of the wheel assembly 100 becomes con-
venient.
[0031] A protruding portion 116 is formed to protrude
at a predetermined distance in a lateral direction of the
gear box 110, and rotated integrally with the gear box
110 when the gear box 110 is rotated. The protruding
portion 116 is configured to come into contact with the
sensor 160, which will be described below, in a state in
which the gear box 110 is rotated and the wheel 120 is
maximally moved down with respect to the robot body
200.
[0032] The wheel 120 is coupled to the rotary shaft of
the driven gear so as to be rotated integrally with the
driven gear, comes into contact with a running surface
of the mobile robot when the wheel assembly 100 is
mounted on the robot body 200, and is driven by the
driving motor 170 so as to allow the mobile robot to run.
The wheel 120 is fixed to the gear box 110 so as to be
moved together with the gear box 110 when the gear box
110 is rotated. Therefore, when the gear box 110 is ro-
tated, the wheel 120 also rotates about the rotation shaft
112 in the front or rear direction of the robot body 200.
The wheel 120 is moved down or up as the wheel 120
rotates about the rotation shaft 112 such that the wheel
120 is withdrawn from a bottom surface 210 of the robot
body 200, or inserted into the robot body 200.
[0033] The pulling member 130 has one end fixed to
the first fixing part 114, and the other end fixed to the
second fixing part 154 a position of which is fixed with
respect to the robot body 200. The pulling member 130
has both ends fixed to the first fixing part 114 and the
second fixing part 154, and serves to pull the first fixing
part 114 toward the second fixing part 154 side by ap-
plying elastic force. That is to say, when one end of the
pulling member 130 is fixed to the first fixing part 114 of
the gear box 110, and the other end of the pulling member
130 is fixed to the second fixing part 154, the first fixing
part 114 and the second fixing part 154 are connected
to each other by the pulling member 130. Elastic force is
applied to the first fixing part 114 and the second fixing
part 154 by the pulling member 130 in opposite directions.
In this case, since the second fixing part 154 is in a fixed
state with respect to the robot body 200, the first fixing
part 114 is pulled toward the second fixing part 154 side
by elastic force of the pulling member 130. In the present
exemplary embodiment, the first fixing part 114 is formed
to protrude at one side of the gear box 110, and the sec-
ond fixing part 154 is formed to protrude at one side of
the lower case 150, which will be described below, so
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that the other end of the pulling member 130 may be fixed
to the second fixing part 154. The gear box 110 is rotated
about the rotation shaft 112 by moment that occurs when
the first fixing part 114 is pulled toward the second fixing
part 154 side by the pulling member 130. In this case,
the position where the first fixing part 114 is formed is
not limited as long as the gear box 110 is configured to
be rotated in a direction in which the wheel 120 is moved
down when the gear box 110 is rotated as the first fixing
part 114 is pulled toward the second fixing part 154 side
by the pulling member 130.
[0034] The pulling member 130 may be a coil spring
as illustrated in the present exemplary embodiment. It is
preferable that a length of the coil spring is adjusted so
that elastic force occurs at the coil spring even when a
distance between the first fixing part 114 and the second
fixing part 154 is shortest in a state in which both the
ends of the coil spring are caught by the first fixing part
114 and the second fixing part 154, respectively. Mean-
while, although not illustrated in the present exemplary
embodiment, the pulling member 130 may be a flat spring
that has a structure in which both ends thereof may be
caught by the first fixing part 114 and the second fixing
part 154, respectively. In addition, the pulling member
130 may be configured by various materials and struc-
tures in which both ends thereof are fixed to the first fixing
part 114 and the second fixing part 154, respectively, so
as to apply elastic force.
[0035] The upper case 140 and the lower case 150 are
coupled to each other so as to form a predetermined
accommodating space, and enclose the driving motor
170, the gear box 110, and the wheel 120, which are
accommodated in the accommodating space. At least a
part of the gear box 110, at least a part of the driving
motor 170, and at least a part of the wheel 120 are ac-
commodated in the accommodating space.
[0036] A lower side of the upper case 140 is opened,
and the upper case 140 is coupled to an upper portion
of the lower case 150. A rotation shaft cover 142 is pro-
vided at the upper case 140. An upper side of the lower
case 150 is opened, and the lower case 150 is coupled
to a lower portion of the upper case 140. The rotation
shaft seating portion 152 on which the rotation shaft 112
is seated, the second fixing part 154 to which the other
end of the pulling member 130 is fixed, and a sensor
fixing part 156 to which the sensor 160 is fixed are pro-
vided at the lower case 150. For example, the upper case
140 and the lower case 150 may be coupled by a bolt
that penetrates any one of the upper case 140 and the
lower case 150 and is fastened to the other. The accom-
modating space, which is formed by coupling the upper
case 140 and the lower case 150, may be formed to have
a sufficient size so that the gear box 110 may be rotated
in the front and rear directions of the robot body 200.
When the gear box 110 is rotated in the front or rear
direction of the robot body 200, the wheel 120 is moved
up or down such that a part of the wheel 120 is inserted
into or withdrawn from the accommodating space. In or-

der to insert and withdraw the wheel 120, a portion of a
lower surface of the lower case 150 where a route through
which the wheel 120 is moved up and down exists is
opened. The wheel 120 may be inserted into or withdrawn
from the accommodating space of the lower case 150
through the opened portion of the lower case 150.
[0037] The upper case 140 and the lower case 150 are
not essential constituent elements of the wheel assembly
of the mobile robot according to the present invention,
but since the upper case 140 and the lower case 150 are
provided, the wheel assembly 100 may be modularized
and simply mounted on the robot body 200. That is, the
wheel assembly 100 may be provided as a single module
by coupling the upper case 140 and the lower case 150
in a state in which the driving motor 170, the gear box
110, and the wheel 120 are accommodated in the ac-
commodating space of the upper case 140 and the lower
case 150, and the wheel assembly 100 may be mounted
on the robot body 200 just by coupling the module to a
mounting region of the robot body 200.
[0038] The rotation shaft seating portion 152 is provid-
ed at one side of the lower case 150, and supports the
rotation shaft 112 that is seated on the rotation shaft seat-
ing portion 152. It is preferable that an inner circumfer-
ential surface of the rotation shaft 112 is formed in a
shape that matches a shape of the outer circumferential
surface of the rotation shaft 112. In addition, the rotation
shaft cover 142 is provided at an opposite side to the
rotation shaft seating portion 152 with the rotation shaft
112 interposed therebetween. The rotation shaft cover
142 covers an upper surface of the rotation shaft 112,
and the outer circumferential surface of the rotation shaft
112, which is not enclosed by the rotation shaft seating
portion 152, so as to prevent the rotation shaft 112 from
being moved away from the rotation shaft seating portion
152. In a case in which the lower case 150 is not provided
in the wheel assembly 100, a rotation shaft seating por-
tion may be formed at a predetermined position of the
robot body 200.
[0039] The sensor 160 senses a state in which the
wheel is maximally moved down with respect to the robot
body 200, that is, a state in which the wheel is maximally
withdrawn from the bottom surface 210 of the robot body
200. When the sensor 160 senses the state in which the
wheel 120 is maximally withdrawn for a predetermined
time or more, the control unit determines that the mobile
robot may not be operated, and cuts off electric power
supplied to the driving motor 170 so as to stop an oper-
ation of the driving motor 170. For example, the state in
which the mobile robot may not be operated may be a
state in which the mobile robot is gripped and moved up
by a user, or a state in which the mobile robot is caught
by a high projection over which the mobile robot may not
pass.
[0040] The sensor 160 may be a contact sensor or a
non-contact sensor, and in the case of the present ex-
emplary embodiment, the sensor 160 is implemented as
a contact sensor such as a micro switch that senses an
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object when the object comes into contact with a contact
portion. The sensor 160 may include a sensor body 161,
and a contact portion 162 which may come into contact
with the sensor body 161 when an object comes into
contact with the contact portion 162, and may move away
from the sensor body 161 while being elastically de-
formed when the contact portion 162 is released from
the contact with the object. The sensor 160 is inserted
into and fixed to the sensor fixing part 156 so that the
contact portion 162 is placed on a movement route of the
protruding portion 116. When the protruding portion 116
comes into contact with the contact portion 162 of the
sensor 160, the sensor 160 senses the protruding portion
116, and the control unit, which receives a signal from
the sensor 160, determines that the wheel 120 is posi-
tioned to be maximally moved down with respect to the
robot body 200.
[0041] The feature of the wheel assembly 100 of the
mobile robot according to the exemplary embodiment of
the present invention lies in that the gear box 110 is ro-
tated by elastic force of the pulling member 130 in a di-
rection in which the wheel 120 is moved down, and the
elastic force of the pulling member 130 is continuously
applied to the wheel 120 so that the wheel 120 is moved
down. That is, the gear box 110 is rotated about the ro-
tation shaft 112 by elastic force of the pulling member
130 such that force, which moves the wheel 120 down
in a direction toward the running surface, is applied to
the wheel 120. Therefore, a state in which the wheel 120
is pressed against the running surface side by elastic
force of the pulling member 130 is maintained even in a
state in which the wheel 120 is in contact with the running
surface, and thereby, contact force of the wheel 120 is
increased. When the mobile robot is placed on the run-
ning surface in a state in which the wheel assembly 100
is mounted on the robot body 200, the wheel 120 comes
into contact with the running surface, and in this case,
since a weight of the mobile robot is applied to the wheel
120 such that moment, which is formed on the gear box
110, is greater than moment which occurs by elastic force
of the pulling member 130, the wheel 120 is moved up
and inserted into the robot body 200 side as illustrated
in FIGS. 6 and 8. In contrast, in a case in which the mobile
robot floats in the air, or the bottom surface 210 of the
mobile robot is moved up from the running surface by an
obstacle such as a threshold, the wheel 120 is moved
down by the amount by which the bottom surface 210 of
the mobile robot is moved up from the running surface,
and withdrawn from the robot body 200 as illustrated in
FIGS. 7 and 9. Since the wheel assemblies 100 provided
in the mobile robot have the wheels 120 which are moved
up and down independently, one wheel 120a may be
withdrawn from the robot body 200, and the other wheel
120b may be inserted into the robot body 200, as illus-
trated in FIG. 10. Therefore, even though one wheel 120
is more depressed than the other wheel so as to be po-
sitioned on a running surface having a concave shape
when the mobile robot runs, the corresponding wheel

120 is moved down toward the running surface side of
the concave shape and then comes into contact with the
running surface, and as a result, the mobile robot may
run in a desired direction.
[0042] Meanwhile, when the mobile robot passes over
an obstacle 300 such as a threshold, the mobile robot
normally runs as illustrated in FIG. 11A, and then the
bottom surface 210 of the mobile robot is moved up from
the running surface by the obstacle 300 as illustrated in
FIG. 11B. At the same time when the bottom surface 210
of the mobile robot is moved up from the running surface,
each of the wheels 120 is withdrawn from the robot body
200 and maintained in a state in which the wheel 120 is
in continuous contact with the running surface. As illus-
trated in FIG. 11C, when the mobile robot continuously
runs by driving power of the wheel 120, and the wheel
120 reaches an upper surface of the obstacle 300, the
wheel 120 is inserted again into the robot body 200 by a
weight of the mobile robot such that the bottom surface
210 of the mobile robot is moved down. Thereafter, the
mobile robot continuously runs so as to pass over the
obstacle.
[0043] In addition, the pulling member 130 acts as re-
sistance when the wheel 120 is inserted into the robot
body 200, and as a result, when the mobile robot moves
on a running surface where a floor is uneven, or passes
over an obstacle such as a threshold, impact, which oc-
curs at the wheel 120, is attenuated by the pulling mem-
ber 130. Therefore, even though impact occurs at the
wheel 120 when the mobile robot moves, the impact is
attenuated or completely eliminated by the pulling mem-
ber 130, thereby preventing damage or malfunction of
various types of components that are mounted in the mo-
bile robot.
[0044] Although an exemplary embodiment of the
present invention has been described for illustrative pur-
poses, those skilled in the art will appreciate that various
modifications, changes and substitutions are possible,
without departing from the scope and spirit of the inven-
tion. Accordingly, the exemplary embodiment disclosed
in the present invention is not intended to limit but illus-
trate the technical spirit of the present invention, and the
scope of the technical spirit of the present invention is
not limited by the exemplary embodiment. The protection
scope of the present invention should be construed
based on the following appended claims and it should be
appreciated that the technical spirit included within the
scope equivalent to the claims belongs to the present
invention.

Claims

1. A wheel assembly of a mobile robot, comprising:

a gear box which accommodates a driving gear
driven by a driving motor and a driven gear driv-
en by the driving gear, is installed to be rotatable
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about a rotation shaft, which is provided at one
side of the gear box, in front and rear directions
with respect to a robot body, and has a first fixing
part;
a wheel which is coupled to a rotary shaft of the
driven gear so as to be rotated integrally with
the driven gear, and moved up or down with re-
spect to the robot body when the gear box is
rotated; and
a pulling member which has one end fixed to the
first fixing part, and the other end fixed to a sec-
ond fixing part a position of which is fixed with
respect to the robot body, and pulls the first fixing
part toward the second fixing part side so as to
rotate the gear box in a direction in which the
wheel is moved down with respect to the robot
body.

2. The wheel assembly of claim 1, wherein the pulling
member is a coil spring.

3. The wheel assembly of claim 1, wherein the pulling
member is a flat spring.

4. The wheel assembly of claim 1, wherein at least a
part of an outer circumferential surface of the rotation
shaft is circular, and the rotation shaft is seated and
supported on a rotation shaft seating portion having
a shape that matches a shape of the outer circum-
ferential surface of the rotation shaft.

5. The wheel assembly of claim 4, further comprising:

a lower case which accommodates at least a
part of the gear box, and at least a part of the
wheel, has an opened upper portion, and an
opened portion of a lower surface where a route
through which the wheel is moved up and down
exists, and is coupled and fixed to the robot
body,
wherein the rotation shaft seating portion is pro-
vided at the lower case.

6. The wheel assembly of claim 5, wherein the second
fixing part is provided at the lower case.

7. The wheel assembly of claim 6, further comprising:

an upper case which is coupled to an upper por-
tion of the lower case, and forms an accommo-
dating space which accommodates at least a
part of the gear box and at least a part of the
wheel.

8. The wheel assembly of claim 7, wherein the upper
case includes a rotation shaft cover which is provided
at an opposite side to the rotation shaft seating por-
tion with the rotation shaft interposed therebetween

so as to prevent the rotation shaft from being moved
away from the rotation shaft seating portion.

9. The wheel assembly of claim 1, wherein the rotation
shaft is hinge-coupled.

10. The wheel assembly of claim 9, further comprising:

a lower case which accommodates at least a
part of the gear box and at least a part of the
wheel, has an opened upper portion, and an
opened portion of a lower surface where a route
through which the wheel is moved up and down
exists, and is coupled and fixed to the robot
body,
wherein the rotation shaft is hinge-coupled to
the lower case.

11. The wheel assembly of claim 1, wherein a protruding
portion, which is extended in a lateral direction, is
provided on the gear box, and the wheel assembly
of the mobile robot further includes a sensor which
is a contact sensor and comes into contact with the
protruding portion.

12. The wheel assembly of claim 11, wherein the sensor
is a micro switch, and is inserted into a sensor fixing
part that is provided at the lower case.
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